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Preface
This special issue of the Journal of Computational and Applied Mathematics features manuscripts
from minisymposia on \Control of Partial Dierential Equations" at the Fourth SIAM Conference
on Control and its Applications. The conference was held in Jacksonville, FL, on May 7{9, 1998.
We, as guest editors, invited speakers to submit manuscripts for this special issue.
There are 13 manuscripts in this special issue featuring a variety of applications of control of
partial dierential equations. The applications range from environmental clean-up to noise reduction
in acoustic cavities. The types of equations include elliptic and parabolic equations, beam equations,
shell models, and wave equations.
Kangsheng Liu and Zhuangyi Liu consider a nonhomogeneous Euler{Bernoulli beam with rotatory
inertia at the tip. The frequency domain multiplier method is used to prove uniform boundary
stabilization for this closed-loop system. S.A. Avdonin, N.G. Medhin and T.L. Sheronova solve an
identication problem for nding an unknown piecewise constant coecient in a beam equation (and
string equation) using a boundary input-output map. Spectral analysis and exact controllability results
are used. A method for deducing controllability results from smoothing properties is presented by
Stephen W. Taylor. The method is applied to boundary controllability of a vibrating Timoshenko
beam.
The work by Khalid Kassara treats a new concept, \spreadability", for feedback control in semi-
linear systems. The model represents a distributed biophysical process that involves spreads in space.
An extremal eigenvalue problem is considered to seek the optimal design of the tallest tubu-
lar column under self-weight in the work of C. Maeve McCarthy. Rearrangement techniques are
used to prove the existence of an optimal design, and necessary conditions for optimality are
derived.
A. Martnez, C. Rodrguez, and M.E. Vazquez-Mendez consider an optimal control problem mod-
eling the management of sewage disposal which is dumped into the sea through submarine out-
fall. The numerical resolution of this problem involving two coupled parabolic equations is treated.
Sanjay Chawla and Suzanne M. Lenhart present an optimal control problem for a bioreactor modeling
bioremediation of hazardous waste by metabolism of bacteria. The model has three parabolic partial
dierential equations coupled with an ordinary dierential equation. Control analysis and numerical
simulation are included.
The use of Newton's method in problems of time-optimal boundary control of a one-dimensional
vibrating system subject to control constraint is presented the work of Martin Gugat. The fast
convergence of this method is illustrated for the example of an Euler{Bernoulli beam.
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George Avalos presents pointwise pressure observation of a model of control of acoustic pres-
sure in a chamber by means of piezoelectric activation. To justify this pointwise observation, an
appropriate energy solution space is found for this system of a wave equation coupled with a beam
equation. Another acoustic model is given in the work of Fariba Fahroo and Michael A. Demetriou,
which investigates optimally locating sensors and actuators to achieve reduction of the noise eld in
an acoustic cavity. Two control strategies, linear quadratic tracking and formulation of the harmonic
control strategy as a periodic state output feedback, are presented together with numerical results.
Elastic systems with damping are studied in the work of Richard Fabiano. Changing to a dierent
inner product gives the associated operator the sectorial property and the association with a coercive
sesquilinear form; the resulting eigenvalue distributions are shown for a few cases.
Mike Kostreva and Amy Ward consider the existence and uniqueness of a state constrained bound-
ary control problem governed by an elliptic partial dierential equation with twice dierentiable
conditions on the state constraint. A family of discrete programming problems approximate the con-
tinuous problem with a minimax objective functional. The minimax problem is linearized by adding
an additional variable to the problem.
A dierent model, presented by Rich Marchand, is a model of an elastic, dynamic thin shallow
spherical shell. This nonlinear model is uniformly stabilized with only two boundary controls instead
of three controls, and the numerical computations conrm the theoretical results.
We would like to thank the editors of this journal for this opportunity to showcase new results in
control of partial dierential equations and applications in this special issue. We thank the authors
who contributed their manuscripts to this issue. We also thank L. Wyatt Alverson, II, a student at
Murray State University, who helped with proofreading.
Suzanne M. Lenhart
Department of Mathematics,
University of Tennessee,
Knoxville, TN 37996, USA
E-mail address: lenhart@math.utk.edu
C. Maeve McCarthy
Department of Mathematics and Statistics,
Murray State University,
P.O. Box 9, Murray, KY 42071, USA
E-mail address: maeve.mccarthy@murraystate.edu
